First, it is predicted that polarized atoms 3 He increases a value of speed reflected electromagnetic waves. Thus, we prove that velocity of electromagnetic waves into gas consisting of polarized atoms 3 He is rather than one in vacuum.
INTRODUCTION.
The motivation for theoretical study of the Fermi gas of atoms 3 He is an attempt at a microscopic understanding of quantization of electromagnetic field. In this letter, we investigate an interaction between electromagnetic field represented as nonideal Bose-gas of elementary Bose-particles of electromagnetic field [1] with Fermi gas of polarized atoms 3 He. In this context, we show that value of speed of reflected electromagnetic waves is increased by action polarized atoms 3 He. Theoretical description of quantization local electromagnetic field in vacuum within a model of Bose-gas of local electromagnetic waves, which are propagated by speed c in vacuum, was first proposed by Dirac [2] . In this context, the vector potential for local electromagnetic field A( r, t) is determined by following form:
where A + k and A k are, respectively, the Fourier components of vector potentials electromagnetic field, which determine a solution of wave-equation
with condition div A = 0
Further, we shall pursue a fresh approach for quantization of classic electromagnetic field, which considers the Fourier components of vector potentials electromagnetic field A + k,t and A k,t via the Bose-operators "creation" and "annihilation" of Bose-particles with spin one. The law conservation for total number bosons of electromagnetic field provides the creation of photons of electromagnetic field.
ANALYSIS.
As it is known, the Hamiltonian of radiationĤ R is determined as:
The solution of Maxwell equations leads to following formulas
and
At finding of Eq.(4), Dirac used of the unnecessary expression:
and introduced by handling an unnecessary condition as div[ A× H]dV = 0 which implies a presence of term as 
which leads to
at application Eq.(3). Therefore, at using of Eq.(1), we posses
This reasoning is not allowing to introduce so-called an unnecessary condition as div[ A × H]dV = 0. Consequently, the Hamiltonian radiation in Dirac theory may take a following form:
within suggestion t = 0, presented in approach of Dirac [2] , with using of Eq.
(1), we have
Inserting value
from Eq.(10) into Eq. (9), we find the Hamiltonian of radiationĤ R by following form:
On other hand, we may claim an important condition for conjunction of vectors electric and potential of electromagnetic fields A · E = 0. This reasoning leads to the law conservation for square potential electromagnetic field A 2 = const which in turn introduces a contribution to the Hamiltonian of radiation. In this context, we determine the Hamiltonian of radiationĤ 0 asĤ
where µ is the constant parameter which is similar to chemical potential for the Bose gas. In this context, our calculation shows that
Consequently, we obtain the Hamiltonian operatorĤ 0 in Eq.(12) by following way:
Obviously, we cannot arrive to diagonal form of operator Hamiltonian in Eq.(14) because as we have been saying the Fourier components of vector potentials electromagnetic field A + k and A k are the Pseudo-Bose-operators "creation" and "annihilation" of Bose-waves with spin one. Therefore, we express these components via Bose-operators of Bose-particles by following way, namely, we reformulate the vector potential electromagnetic field A via superposition of second quantization wave functions of one boson with spin one in point coordinate r at suggestion t = 0:
where A 0 is the amplitude of the vector potential electromagnetic field; ψ + ( r) and ψ( r) are, respectively, second quantization wave functions of creation and annihilation of free Bose-particles for one boson in the space of coordinate r [3] :
where the operatorsâ + k andâ k are, respectively, Bose-operators of creation and annihilation for free boson with wave-vector k, which in turn satisfy the Bose-commutation relations:
Hence we see the form of Eq.(15) coincides with one of Eq.
(1) at suggestion t = 0, whenÂ k = A 0â k andÂ
Consequently, within reformulation of the vector potential electromagnetic field A in Eq.(15) as well as introducing of assumption that the kinetic energy of boson can be expressed via amplitude of intensity electromagnetic wave
, the Hamiltonian of radiationĤ 0 in Eq.(14) represents as Hamiltonian of Gibbs, and in turn takes a following form in the Fock space:
where the effective mass of bosons equals to
The law conservation for square potential electromagnetic field A 2 = const means conservation total number n of Electromagnetic bosons:
The evaluation of energy levels of the operatorsĤ 0 in Eq. (18) within diagonal form, we apply the Bogoliubov linear transformation [4] :
where L k is a symmetrical function of the wave vector k. Thus, the diagonal form of operator HamiltonianĤ 0 is presented as:
hence we infer that the Bose-operatorsb + k andb k are, respectively, the "creation" and "annihilation" operators of free photons of electromagnetic field with energy
where c is the velocity of photons which equals to c =h
which in turn implies that the Hamiltonian of radiationĤ 0 in the space of Fock takes a form:
INTERACTION BOSONS of ELECTROMAGNETIC FIELD WITH POLARISED ATOMS OF
3 He .
In this context, we try now present the HamiltonianĤ Q of the interaction between electromagnetic waves with Fermi gas consisting N neutral atoms 3 He which represent as fermions.
By application of method of second quantization for system of N fermions [4] , we may rewrite down the second quantization wave functions for one atom 3 He in point of coordinate r in following form:
where the operatorsĉ 
In beginning, we consider the Hamiltonian H Q of interaction of radiation with N neutral atoms 3 He in volume V :
where H q presents the Hamiltonian of interaction between one neutral atom with electromagnetic field which was proposed by Dirac in [2] :
where p = −ih∇; m e and e are, respectively, the mass of and charge of electron.
Inserting (27) into (26), and using of Eq.(3) and 1 V e i k r dV = δ k we may rewrite down:
However, introducing of the random -phase approximation [5] , proposed by Bohm-Pines, which suggests that
Due to interaction between electromagnetic waves with Fermi gas consisting N neutral atoms 3 He, we posses a following form of Hamiltonian reflected radiationĤ =Ĥ 0 +Ĥ Q which by support of (18), has a following form:
which at using of Bogoliubovs transformations, presents in diagonal form:
hence we infer that the Bose-operatorsd + k andd k are, respectively, the "creation" and "annihilation" operators of reflected photons of electromagnetic field with energy
where v is the velocity of reflected photons, which equals to
In the letter [6] , it is found the mass of the boson of an electromagnetic field which represents as a new fundamental constant: 
Obviously, at high density of atomic gas r s → 0, and indeed v → ∞. This fact comfirms that the relativistic theory of Einstein is wrong but in the case of considering a low density gas r s ≫ 1, which corresponds to a 3 He gas, the speed of light in (36) is approximated to a meaning
Thus, we proved that velocity of electromagnetic waves into gas consisting polarized atoms 3 He is rather than one in vacuum, due to an interaction between electrons of atom and electromagnetic field. This fact may have significant output for application in instruments and devices, which work on the photo effect.
